The importance of psychosocial risk factors in chronic disabling occupational spinal disorders (CDOSDs) has become increasingly recognized. [1] [2] [3] [4] CDOSD is now widely viewed as a biopsychosocial phenomenon, in which biologic, psychologic, and social factors dynamically interact with one another. [5] [6] [7] As psychologic (i.e., behavioral, cognitive, and affective) factors have been explored, it has become increasingly evident that CDOSDs are associated with high rates of diagnosable psychopathology (i.e., psychiatric disorders). There are several reasons why it is important to identify psychopathology in CDOSD patients. Most importantly, unrecognized and untreated psychopathology can significantly interfere with successful rehabilitation of these patients. 8, 9 Psychopathology may also increase the intensity of disability and pain perception, thus serving to perpetuate pain-related dysfunction. 10, 11 Research on psychopathology in the chronic pain population, conducted mostly on chronic back pain patients in the 1980s, documented increased prevalence of depression, anxiety, substance abuse/dependence, "somatization," and personality disorders compared with the general population. [12] [13] [14] [15] [16] [17] [18] These studies were an important first step in documenting high rates of psychopathology in chronic pain patients. However, a number of methodologic flaws have limited their usefulness. For example, several of the studies failed to use the Diagnostic and Statistical Manual of Mental Disorders (DSM), the standard nomenclature of psychiatric illness. Other studies used diagnostic criteria consistent with this nomenclature, but diagnostic decisions were made on the basis of self-report questionnaires or loosely structured psychiatric interviews.
Structured clinical interviews based on DSM criteria, when compared with self-report questionnaires or loosely structured interviews, represent a major methodologic refinement by facilitating direct comparisons of rates of psychopathology across different studies. 8 One such interview that has come to be used in studying psychopathology is the Structured Clinical Interview for the DSM (SCID). 19, 20 At least one recent study has addressed the limitations of earlier ones by using structured clinical interviews based on DSM diagnostic criteria. 21 However, this study was limited to patients with chronic work-related low back pain. The present study includes not only those with low back pain but also those with chronic pain in other spinal areas (e.g., cervical and thoracic). The major purpose of the present study was to comprehensively evaluate psychopathology in the largest cohort of CDOSD patients studied to date presenting for tertiary rehabilitation, and the simultaneous evaluation of different subgroups of CDOSD patients, based on site of injury.
Materials and Methods
Subjects. Subjects in this study consisted of consecutive patients with CDOSDs (n ϭ 1,323) who were admitted to a tertiary rehabilitation program at a regional referral facility that uses a functional restoration approach. [22] [23] [24] [25] [26] [27] [28] All patients had partial or total work disability for at least 4 months. The inclusion criteria that had to be met before entering this treatment program were: 1) more than 4 months elapsed since a workrelated injury; 2) primary or secondary nonoperative care failed to overcome chronic disability; 3) surgery had not produced resolution, or was not an option; and 4) severe functional limitations remained. Subjects were consecutive patients during a continuous 5-year period, with the exclusion of patients who refused to participate in the psychiatric evaluation (Ͻ1%).
For some analyses, patients were divided into one of three groups based on spinal region involved: Group 1, cervical and/or thoracic injury (n ϭ 199); Group 2, lumbar injury (n ϭ 806); and Group 3, cervical/thoracic and lumbar injury (n ϭ 318). The proportions of patients in each group with additional nonspinal musculoskeletal injury sites were 52% of Group 1, 10% of Group 2, and 30% of Group 3.
Procedure. All patients received an initial evaluation consisting of a medical history, a physical examination, a psychological intake interview, a disability assessment interview, and a quantitative functional evaluation. The medically directed functional restoration treatment program consisted of quantitatively directed exercise progression, supervised by physical and occupational therapists, in conjunction with a component of multimodal disability management, which included individual counseling, group therapeutics, and education focusing on disability management, vocational reintegration, stress management, improvement in coping skills, and future fitness maintenance. The functional restoration and chronic pain disability management program applied to this sample was initially developed for CDOSDs and is well described and replicated in the literature. 22,25,27,29 -38 Population Norms. Patients were administered the Structured Clinical Interview for DSM-Non-Patient Version (SCID-NP) and Structured Clinical Interview for DSM Personality Disorders (SCID-II) early in the treatment program. The SCID was administered in Spanish to non-English-speaking Hispanic patients. The SCID-NP 39 is a structured interview designed to assess the presence or absence of major current (i.e., meets criteria during past month) DSM Axis I psychiatric disorders such as Anxiety Disorders, Mood Disorders, and Substance Use Disorders. The SCID-II 40 consists of a 120-item questionnaire to be completed by the patient, followed by a structured evaluation of positive answers by the clinician. From this, Axis II DSM personality disorder diagnoses are derived (e.g., Borderline Personality Disorder).
Previous versions of the SCID and SCID-II have demonstrated acceptable clinical sensitivity and specificity. [41] [42] [43] In the present study, all SCID interviewers who participated in this study had graduate training in clinical psychology and had a thorough understanding of DSM diagnostic criteria. In addition, interviewers had a regular conference with a psychiatrist knowledgeable in regard to diagnosis in order to maintain the fidelity of administration/diagnoses.
Data Analysis. The prevalence of DSM Axis I (current) and
Axis II psychiatric disorders, assessed via the SCID-NP and SCID-II, was assessed using descriptive statistics. These prevalence data were then compared with general population estimates of the same types of disorders, in order to determine if the study patients demonstrated increased rates of psychopathology. The two epidemiologic samples used in this study were the Epidemiologic Catchment Area (ECA) Survey 44 by the National Institute of Mental Health and the National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) 45 by the National Institute on Alcohol Abuse and Alcoholism (NIAAA).
The ECA Survey was conducted between 1980 and 1984 at five sites in the United States. 44 The National Institute of Mental Health Diagnostic Interview Schedule (DIS), based on DSM-III criteria, was used as the Axis I diagnostic instrument in the ECA Survey. The NESARC data were obtained between 2001 and 2002 from a representative sample of the United States. 45 The NIAAA Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM IV version (AUDADIS-IV), based on DSM-IV criteria, was used as the personality disorder diagnostic instrument in the NESARC survey. The general population estimates for 7 of the 10 personality disorders are based on NESARC results. For the three personality disorders on which population estimates were unreported by the NESARC study, general population estimates are based on community surveys or large samples of relatives. 46 -50 Because only summary data are available for the studies reporting population estimates, formal hypothesis testing could not be performed. This potential obstacle was overcome by developing confidence intervals around each Axis I prevalence estimate, based on a procedure for proportional data described by Zar. 51 Nonoverlapping confidence intervals between the study subjects and population estimates for a particular disorder are strongly suggestive of significant differences between the two groups. A similar procedure was used for Axis II disorders, as population estimates and confidence intervals based on a formal epidemiologic study were available for 7 out 10 personality disorders identified in the study subjects. 45 General population estimates for the other three personality disorders were estimated from other sources 46 -50 and were expressed as a range. Odds ratios were also computed to highlight differences in prevalences for both Axis I and Axis II disorders.
Analyses of differences in prevalences of DSM Axis I and II disorders across distinct subpopulations of study subjects, based on spinal site(s) of injury, were performed using independent sample 2 tests.
Results
The demographic characteristics of the study sample and spinal area subgroups are presented in Table 1 . Patients in Group 2 were more likely to be male in comparison to Groups 1 and 3. Patients in Group 1, relative to Groups 2 and 3, on average, had more years of education, had more pretreatment surgery for the musculoskeletal injury, and constituted a greater proportion of state Workers' Compensation cases. Table 2 presents a comparison of the demographic characteristics of the study patients and the epidemiologic samples used to make population estimates of DSM Axis I and Axis II prevalences. The study patients, when compared with the ECA sample, on average, were younger, more likely to be male, less likely to be black, and more likely to be Hispanic. When compared with the NESARC sample, the study patients, on average, were younger, more likely to be male, more likely to be Hispanic, and less likely to be a race included in the Other category. Table 3 presents a comparison of the prevalence of current (past month) DSM Axis I Mental Disorders in the study patients and the general population. Axis I comparisons were performed with Pain Disorder (or Somatoform Pain Disorder for pre-1995 cases) excluded from the analyses, since this disorder was not assessed in the general population studies and is nearly universally present in the study population defined by chronic pain. The comparisons presented in Table 3 show that the study patients were 10.2 times more likely to have received current DSM Axis I Mental Disorder diagnoses than persons in the general population. More specifically, the study patients were 57 times more likely to have Major Depressive Disorder (MDD), as well as higher rates of any Anxiety Disorder, Panic Disorder, any Substance Use Disorder, and Drug Abuse/Dependence (1.5, 7, 2.2, and 4.9 times more likely, respectively, than the general population). On the other hand, the prevalences of Dysthymia (chronic low level depression) and Alcohol Abuse/ Dependence were found to be slightly higher in the general population. Table 4 presents a comparison of the prevalence of DSM Axis II personality disorders in the study patients and the general population. The comparisons presented in Table 4 indicate that the study patients were 13.2 times more likely to have DSM Axis II personality disorders than persons in the general population. More specifically, the patients demonstrated higher rates of any personality disorder (PD), Paranoid PD, Antisocial PD, Borderline PD, Histrionic PD, Narcissistic PD, Avoidant PD, and Obsessive-Compulsive PD. The prevalence of Dependent PD was slightly higher in the study patients, while Schizoid PD and Schizotypal PD were found to be similar across the two groups. Table 5 presents a comparison of the prevalence of current (past month) DSM axis I disorders across the three spinal subgroups (cervical and/or thoracic spinal area, or Group 1; lumbar spinal area, or Group 2; cervical/thoracic and lumbar spinal areas, or Group 3). As illustrated in the table, there were few significant differ- ences in prevalences across the subgroups, except that several of the prevalences for disorders were higher in Group 3. There were no differences in prevalences of Personality Disorders across the groups.
Discussion
Comparisons of the prevalences of DSM Axis I and Axis II psychiatric disorders in work-related CDOSD patients and the general population reveal much higher overall rates of psychopathology in the study patients. Indeed, the study patients were 10.2 times more likely to have a major Axis I psychiatric disorder and 13.2 times more like to have a major Axis II personality disorder, relative to the general population. More specifically, the prevalences of any Axis I psychiatric disorder, MDD, and Drug Abuse/ Dependence were much higher in the study patients, with more than half of this group of patients (56.2%) receiving a current MDD diagnosis. In terms of Axis II personality disorders, overall prevalences were found to be almost 13.2 times higher in study patients than in the general population, with 70% of patients receiving at least one PD diagnosis. Overall, these findings suggest that there is a significant association between study patients and several types of DSM psychopathology, most notably MDD, Drug Abuse/Dependence, and personality disorders. On the other hand, Anxiety Disorders were only slightly more common in the study patients. The high rates of psychopathology found in present study patients were consistent with the results of previous investigations involving only chronic low back pain disability patients, 21 chronic upper extremity patients, 52 and "mixed" chronic pain disability patients. 12 More than 99% of the patients in this study had at least one current Axis I psychiatric disorder. The most common Axis disorders were Pain Disorder, MDD, Substance Use Disorders, and Anxiety Disorders, again consistent with previous studies. Even when the controversial Pain Disorder category was excluded from the analyses, 65% of the study patients had a least one current Axis I psychiatric disorder. MDD was the most common type of psychopathology, followed by Substance Use Disorders and Anxiety Disorders, respectively. As mentioned above, personality disorders were also extremely common (70%), with Paranoid PD (31%) and Borderline PD (28%) being the most common individual Axis II diagnoses.
Turning to the findings for the distinct spinal subgroups (based on site of injured areas), comparisons yielded few significant differences in prevalence of DSM psychiatric disorders across the groups, with slightly elevated rates of current Axis I diagnoses, MDD, and Anxiety Disorders for the multiple spinal category (Group 3) in comparison to the other spinal area groups (Groups 1 and 2). The differences among these groups may be due to the higher number of injury sites in Group 3 (2.5 sites) versus Group1 (1.9 sites) and Group 2 (1.1 sites), based on research findings suggesting that increased pain sites are associated with greater psychopathology. 53 Overall, these findings suggest that, although there is a strong association between psychopathology and chronic work-related musculoskeletal pain disability, there is a fairly weak association between psychopathology and the site of spinal injuries.
In terms of a cautionary note of the present study, one always needs to be aware of the issue of generalizability of the findings. As Turk and Rudy 54, 55 have noted, the majority of chronic pain patients attending tertiary and multidisciplinary pain management centers and clinics are not representative of the population at large suffering from ongoing pain. Therefore, the findings from the present study only apply to a specific population of patients: individuals who sustained a spinal injury on the job, who did not respond to primary or secondary rehabilitation, who continued to experience pain and disability at least 4 months postinjury, and who presented for intensive tertiary rehabilitation.
Overall, the findings of the present study highlight the fact that clinicians treating work-related CDOSD patients must be aware of, and sensitive to, the demonstrated high prevalence of psychiatric disorders, regardless of the type and location of musculoskeletal injury. Clinicians must also be prepared to use mental health professionals to assist them in identifying and stabilizing these patients. Historically, such patients have been notoriously recalcitrant to treatment, primarily because of an overly simplistic therapeutic approach that failed to embrace a biopsychosocial perspective. However, this perspective has been found to be the most heuristic model. 52, 56 The current research supports the use of such a model because of the significant psychiatric concomitants of chronic pain. 6 Failure to adopt a biopsychosocial treatment model will likely contribute to prolonged disability in a substantial number of such patients. Indeed, the new OSHA ergonomic and injury compensation regulations will yield an even greater number of musculoskeletal disability patients seeking medical care in order to document and treat their pain disability problems.
Finally, in terms of directions for future research, the "chicken-and-egg" question of which develops first, the pain condition or the psychopathology, remains unanswered. Resolution of this issue is necessary to formally test the diathesis-stress model of the association between psychopathology and chronic pain. In this model, [57] [58] [59] diatheses are conceptualized as preexisting (i.e., preinjury), semidormant psychological characteristics of the individual, which are then activated by the stress associated with this chronic condition. We are currently investigating this "chicken-and-egg" question. Perhaps the most interesting question that also remains unanswered is whether psychopathology among patients is a risk fac- tor for less successful 1-year socioeconomic and health outcomes. Is psychopathology a risk factor for excessive healthcare utilization, additional injuries, failure to resolve Workers' Compensation cases, and/or failure to return to or retain work?
Key Points
• Rates of psychiatric disorders are dramatically elevated in patients with work-related chronic spinal pain with disability.
• Pain Disorder, Major Depressive Disorder, and Personality Disorders are the most common psychiatric disorders in this population of patients.
• There were few differences in prevalence of psychiatric disorders across subgroups of chronic spinal disorder patients based on site of injury.
